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A touch-sensitive and far-field or proximity sensitive touch-
pad combined with a display, wherein the touchpad 1s formed
as a touchstrip that 1s concealed inside the display, wherein a
first function or interface such as a menu 1s enabled when an
actuating device reaches a threshold distance from the touch-
pad, wherein a second function or interface 1s enabled when
the actuating device makes contact with the touchpad, and

wherein the first function may or may not continue after
contact 1s made with the touchpad.
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TOUCHPAD COMBINED WITH A DISPLAY
AND HAVING PROXIMITY AND TOUCH
SENSING CAPABILITIES TO ENABLE

DIFFERENT FUNCTIONS OR INTERFACES
TO BE DISPLAYED

CROSS REFERENCE TO RELATED
APPLICATIONS

This document claims priority to and incorporates by ret-
erence all of the subject matter included 1n the provisional
patent application having Ser. No. 60/989,04°/ and filed on
Nov. 19, 2007, having Ser. No. 61/128,529 and filed on May
22, 2008.

BACKGROUND OF THE INVENTION

1. Field of the Invention

This mvention relates generally to electronic appliances
that combine touchpad capabilities and a display, wherein a
first function or interface 1s made active when an actuating
device 1s detected in proximity of a touchpad, and wherein a
second function or 1nterface 1s made active when the actuat-
ing device makes contact with the touchpad.

2. Description of Related Art

Touchpads have been combined with a display or display
screen (referred to hereinafter as a “display”™) to provide
added functionality or different means of providing input.
Consider the display that includes a touch-sensitive strip dis-
posed around a perimeter of a display. The touchstrip was
provided to add the ability to scroll by moving a finger along
the touchstrip. What was apparent from the prior art 1s that the
touchstrip required contact 1n order to perform any function,
and the function described was limited 1n scope to scrolling.

It 1s usetul to describe one embodiment of touchpad tech-
nology that can be used 1n the present invention. Specifically,
the capacitance-sensitive touchpad technology of CIRQUE®
Corporation can be used to implement the present invention
when combined with a display, such as aliquid crystal display
(LCD). The CIRQUE® Corporation touchpad 1s a mutual
capacitance-sensing device and an example 1s illustrated 1n
FIG. 1. The touchpad can be implemented using an opaque
surface or using a transparent surface. Thus, the touchpad can
be operated as a conventional touchpad or as a touch sensitive
surface on a display, and thus as a touch screen.

In this touchpad technology of CIRQUE® Corporation, a
orid ol row and column electrodes 1s used to define the touch-
sensitive area of the touchpad. Typically, the touchpad is a
rectangular grid of approximately 16 by 12 electrodes, or 8 by
6 electrodes when there are space constraints. Interlaced with
these row and column electrodes 1s a single sense electrode.
All position measurements are made through the sense elec-
trode. However, the row and column electrodes can also act as
the sense electrode, so the important aspect 1s that at least one
clectrode 1s driving a signal, and another electrode 1s used for
detection of a signal.

In more detail, FIG. 1 shows a capacitance sensitive touch-
pad 10 as taught by Cirque® Corporation includes a grid of
row (12) and column (14) (or X and Y) electrodes 1n a touch-
pad electrode grid. All measurements of touchpad parameters
are taken from a single sense electrode 16 also disposed on the
touchpad electrode grid, and not from the X or Y electrodes
12, 14. No fixed reference point 1s used for measurements.
Touchpad sensor control circuitry 20 generates signals from
PN generators 22, 24 that are sent directly to the X and Y
clectrodes 12, 14 1n various patterns. Accordingly, there 1s a
one-to-one correspondence between the number of electrodes
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on the touchpad electrode grid, and the number of drive pins
on the touchpad sensor control circuitry 20.

The touchpad 10 does not depend upon an absolute capaci-
tive measurement to determine the location of a finger (or
other capacitive object) on the touchpad surface. The touch-
pad 10 measures an 1imbalance 1n electrical charge to the sense
line 16. When no pointing object 1s on the touchpad 10, the
touchpad sensor control circuitry 20 1s 1n a balanced state, and
there 1s no signal on the sense line 16. There may or may not
be a capacitive charge on the electrodes 12, 14. In the meth-
odology of CIRQUE® Corporation, that 1s irrelevant. When a
pointing device creates imbalance because of capacitive cou-
pling, a change 1n capacitance occurs on the plurality of
clectrodes 12, 14 that comprise the touchpad electrode grid.
What 1s measured 1s the change 1n capacitance, and not the
absolute capacitance value on the electrodes 12, 14. The
touchpad 10 determines the change in capacitance by mea-
suring the amount of charge that must be imjected onto the
sense line 16 to reestablish or regain balance on the sense line.

The touchpad 10 must make two complete measurement
cycles for the X electrodes 12 and for the Y electrodes 14 (four
complete measurements) 1n order to determine the position of
a pointing object such as a finger. The steps are as follows for
both the X 12 and the Y 14 electrodes:

First, a group of electrodes (say a select group of the X
clectrodes 12) are driven with a first signal from P, N genera-
tor 22 and a first measurement using mutual capacitance
measurement device 26 1s taken to determine the location of
the largest signal. However, 1t 1s not possible from this one
measurement to know whether the finger 1s on one side or the
other of the closest electrode to the largest signal.

Next, shifting by one electrode to one side of the closest
clectrode, the group of electrodes 1s again driven with a sig-
nal. In other words, the electrode immediately to the one side
of the group 1s added, while the electrode on the opposite side
of the original group is no longer driven.

Third, the new group of electrodes 1s driven and a second
measurement 1s taken.

Finally, using an equation that compares the magnitude of
the two signals measured, the location of the finger 1s deter-
mined.

Accordingly, the touchpad 10 measures a change 1n capaci-
tance 1n order to determine the location of a finger. All of this
hardware and the methodology described above assume that
the touchpad sensor control circuitry 20 1s directly driving the
clectrodes 12, 14 of the touchpad 10. Thus, for a typical
12x16 electrode grid touchpad, there are a total of 28 pins
(12+16=28) available from the touchpad sensor control cir-
cuitry 20 that are used to drive the electrodes 12, 14 of the
clectrode grid.

The sensitivity or resolution of the CIRQUE® Corporation
touchpad 1s much higher than the 16 by 12 grid of row and
column electrodes implies. The resolution 1s typically on the
order of 960 counts per inch, or greater. The exact resolution
1s determined by the sensitivity of the components, the spac-
ing between the electrodes on the same rows and columns,
and other factors that are not material to the present invention.

Although the CIRQUE® touchpad described above uses a
orid of X and Y electrodes and a separate and single sense
electrode, the sense electrode can also be the X or Y elec-
trodes by using multiplexing. Either design will enable the

present invention to function.
The underlying technology for the CIRQUE® Corporation

touchpad 1s based on capacitive sensors. However, other
touchpad technologies can also be used for the present inven-
tion. These other proximity-sensitive and touch-sensitive
touchpad technologies include electromagnetic, inductive,
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pressure sensing, electrostatic, ultrasonic, optical, resistive
membrane, semi-conductive membrane or other finger or
stylus-responsive technology.

Having identified the technology that can be used to 1mple-
ment the invention, it should also be understood that the prior
art fails to teach the ability to change the output on a display
without making contact with a touch interface. For example,
the prior art 1s replete with examples of using a touchpad or a
touch screen to control input and have a result shown on a
display. However, the prior art fails to show how a proximity
sensitive device can track movement of a non-touching
object, and still atfect the output shown on a display.

Accordingly, what 1s needed 1s a touchpad or touch screen
that 1s capable of far-field or proximity sensing as well as
touch sensing, and wherein the touchpad or touch screen are
combined with a display. It would be an advantage to provide
proximity sensing of an object such as a user’s hand that could
perform proximity gesturing, wherein a gesture performed in
three dimensional space within a sensing region of the touch-
pad or touch screen will be used as input to perform a desired
function, send a command, or cause a particular interface to
be displayed and/or interacted with by the proximity or touch
input.

BRIEF SUMMARY OF THE INVENTION

It 1s an object of the present invention to provide a touch-
sensitive and far-field or proximity sensitive touchpad or
touch screen (hereinafter to be referred to collectively as a
touchpad), and combined with a display.

It 1s another object to dispose the touchpad underneath a
front bezel, a side panel, a rear panel, or any combination of
the three on a display.

It 1s another object to dispose the touchpad 1n a location of
the display that enables detection and tracking of an object in
three-dimensional space, to thereby enable proximity gestur-
ng.

It 1s another object to enable the display to show a first
interface or perform a first function when an actuating device
such as a finger moves to within a detectable distance of the
touchpad.

It 1s another object for the first function to be the display of
a menu, wherein the touchpad can use proximity sensing or
touch sensing to determine which item 1s being selected from
the displayed menu.

It 1s another object for the touchpad to use proximity or
touch sensing to scroll through 1tems shown 1n the menu and
perform page turning.

It 1s another object for the touchpad to use proximity or
touch sensing to select an item being shown 1n the menu.

It 1s another object to be able to sense a direction from
which a finger 1s approaching the touchpad.

It 1s another object to perform proximity gestures that
enable non-touching gestures performed i three-dimen-
sional space within a sensing area of the touchpad to cause
functions or commands to be executed or interfaces to be
displayed or to change.

In a preferred embodiment, the present invention 1s a
touch-sensitive and far-field or proximity sensitive touchpad
or touch screen combined with a display, wherein the touch-
pad 1s formed as a touchstrip that 1s concealed 1nside the
display housing, wherein a {irst function, interface or com-
mand 1s shown, changed or executed when an actuating
device reaches a threshold distance from the touchpad,
wherein a second function or interface i1s enabled when the
actuating device makes contact with the touchpad, and
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4

wherein proximity gestures can be performed in three-dimen-
s1onal space within range of the touchpad but without requir-
ing contact.

In a first aspect of the invention, the touchpad 1s formed as
a narrow strip that enables movement of a pointing object
along a lengthwise axis of the touchpad.

In a second aspect of the invention, the touchpad 1s imple-
mented as a single-layer touchpad that 1s capable of detection
of movement along a single axis.

In a third aspect of the ivention, the touchpad 1s 1mple-
mented as a multi-layer general purpose touchpad that can
detect movement 1n two or three dimensions.

These and other objects, features, advantages and alterna-
tive aspects of the present invention will become apparent to
those skilled 1n the art from a consideration of the following
detailed description taken 1n combination with the accompa-
nying drawings.

BRIEF DESCRIPTION OF THE SEVERAL
VIEWS OF THE DRAWINGS

FIG. 1 1s a block diagram of the components of a capaci-
tance-sensitive touchpad as made by CIRQUE® Corporation
and which can be operated 1n accordance with the principles
ol the present invention.

FIG. 2 1s a profile view of a finger above a watch that
includes a touch and proximity sensitive touchpad.

FIG. 3 15 a perspective view of a display that has concealed
within 1t one or more touchstrips that are disposed under the
front bezel, the side panel or the rear panel.

FIG. 4 1s a perspective view of a finger that 1s detected by
a proximity-sensitive touchstrip, wherein amenu activated by
detection 1s operated by the finger moving 1n space above the
touchstrip.

FIG. 5 15 a perspective view of a display showing an 1con
that 1s growing as a function of the distance of an actuating
object from the display.

DETAILED DESCRIPTION OF THE INVENTION

Retference will now be made to the drawings in which the
various elements of the present invention will be given
numerical designations and in which the invention will be
discussed so as to enable one skilled 1n the art to make and use
the invention. It 1s to be understood that the following descrip-
tion 1s only exemplary of the principles of the present inven-
tion, and should not be viewed as narrowing the claims which
follow.

From the aspect of hardware, the present invention 1s a
display combined with a touchpad (or touch screen) that
includes both proximity sensing and touch sensing capabili-
ties. The present invention relates to how this hardware 1s
disposed 1n relation to a display, and how the hardware 1s then
used.

The use of the present invention 1s related to proximity
functions and touch functions. Regarding proximity func-
tions, this can be as simple as detection and tracking move-
ment of the actuating object. Of more complexity 1s the aspect
of proximity gestures. Proximity gestures are defined as
movement of an actuating object 1n a way that can be detected
by the touchpad. In other words, a specific movement in
three-dimensional space that can be 1dentified 1s then associ-
ated with or defines an action to be performed. Actions
include such things as performing a function or executing a
command, activating an interface, or changing an interface.
These actions should not be considered as limiting but are
only examples.
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A first embodiment of the present invention 1s shown 1n
FIG. 2. FIG. 2 1s a side view of an electronic appliance, which
1s this example 1s a watch 30. The example of a watch 30 1s for
illustration purposes only, and should not be considered to be
a limiting example. Thus, any electronic appliance, portable
or stationary, can be substituted for the watch 30. What 1s
important to understand 1s that the watch 30 includes a display
and a touchpad including both proximity and touch sensing
capabilities.

In FIG. 2, an actuating device, which 1n this example 1s a
user’s finger, 1s brought to within a threshold distance 36 of
the watch 30. The threshold distance 36 1s the distance at
which the actuating device 1s detectable by the touchpad 34
without making physical contact. The threshold distance 36
can vary significantly depending upon the technology being
used for the touchpad 34, for the display 32, and for the
configuration of the touchpad and the display in relationship
to each other. What 1s important for the present invention 1s
that the touchpad 34 is capable of detecting the actuating
device before physical contact 1s made. Thus, the actual
threshold distance 36 may vary.

In this example, the watch 30 includes an LCD display 32,
but any suitable display that can be combined with a touchpad
34 can be used. It 1s also important to understand that the
touchpad 34 can be disposed on top of the display 32 or
underneath. Making contact with the display 32 i1 the touch-
pad 34 1s disposed underneath will satisty the requirement of
“physical contact” with the touchpad.

The embodiment above envisions that the touchpad 34 1s
on top of or underneath an LCD. However, 1n an alternative
embodiment, the touchpad 34 1s integrated into the technol-
ogy of the display. For example, electrodes used to implement
display technology can also be used as the electrodes of the
touchpad 34.

Once the actuating device 1s detected at the threshold dis-
tance 36, etther a first function, a first interface or both are
actuated. For example, consider the watch 30. When the {in-
ger reaches the threshold distance 36, a light 38 in the watch
30 may be activated to i1lluminate the watch so that 1t can
display the present time. This 1s a function.

An example of an 1nterface 1s to display a menu or virtual
buttons on the display 32 that could be used to set the present
time or date, or a combination of a menu and virtual buttons.

It may be desirable to activate both a function and an
interface at the same time. For example, the light 38 1s 1llu-
minated and the virtual buttons are displayed when the thresh-
old distance 36 1s reached. It should be noted that the user
does not have to make contact with the touchpad 34 after
reaching the threshold distance 36. Actuating a first function
may be all that 1s desired.

After a function, an intertface or both are actuated on the
display 32, 1t may be desirable to perform a second function,
activate a second interface, or both. This second function or
interface can be activated by movement or touch.

For example, the second function or interface can be acti-
vated by moving the actuating device 1n a proximity gesture.
The proximity gesture might be a simple movement of the
actuating device closer to the touchpad 34, or 1t could be a
different movement.

The second function or interface might also be activated by
touch. Thus, the actuating device can be moved until 1t makes
contact with the touchpad 34. No limitation 1s being made or
suggested as to what actions are being caused to happen by
proximity gestures or touching of the touchpad 34 by the
actuating device. Thus by way of example only, making con-
tact could result 1n the following actions. The first function
and/or mterface may be deactivated and a second function

10

15

20

25

30

35

40

45

50

55

60

65

6

and/or interface may be activated. The first function and/or
interface activated, and then a second function and/or inter-
face 1s activated. In other words, the first function and/or
interface do not have to be mutually exclusive events or
actions. The functions and/or interfaces may or may not con-
flict, so 1t may be possible to activate a first function and
interface, but then only deactivate only one of the first func-
tion or interface when contact 1s made and the second func-
tion and/or 1nterface 1s activated.

The proximity gestures that can be detected by the present
invention are any gestures that can be performed by a detect-
able object. Such gestures includes such actions as moving a
finger towards the touchpad 34, moving the finger away from
the touchpad, moving the finger 1n a specific motion such as
making a circling motion, or manipulating the actuating
device so that the shape of the actuating device can be defined
as a gesture. For example, bringing all the fingers of a hand
together so that the hand 1s flat could be a recognizable ges-
ture. Extending the thumb from the flat hand could be another
gesture. Thus, proximity gestures include recognizable
movements and recognizable shapes of the actuating device.

In summary, actions do not have to be mutually exclusive
events. A first function or interface that i1s caused to be
executed or to appear may be modified by a subsequent
action, or may not be atlected at all by a subsequent action.
Thus, a first function or interface might be executed or dis-
played as a result of a proximity gesture, such as the approach
of a finger. Subsequent proximity and/or touch gestures will
then activate corresponding different functions and/or inter-
faces.

Another aspect of the mvention 1s the ability to provide
multiple layers of touchpad interfaces or menus to a user.
Using the example of the watch 30, a first interface may show
virtual buttons for changing the time. After contact 1s made
and the time 1s or 1s not adjusted, the user may be able to
change the virtual buttons so that they are now used for the
input of a date. Accordingly, multiple menus can be dis-
played, with the possibility of each menu being arranged
differently from others. For example, a first interface may
provide a circular scrolling wheel function for changing time,
and a second interface may provide a linear scrolling bar
function for changing a date, wherein the circular scrolling
wheel and the linear scrolling bar occupy much of same space
as shown on the display 32.

Another useful aspect of the invention 1s that the touchpad
can provide touchpad zones that are capable of functioning as
buttons themselves. Touchpad zones are typically provided
by a single layer touchpad that does not provide more com-
plex touchpad functionality, but 1s mstead limited to provid-
ing button mnput. In a related concept, a proximity gesture or
a particular button on the touchpad surface activates a desired
arrangement ol wvirtual touchpad buttons. Similarly, a
mechanical button can be used to bring up a selected arrange-
ment of virtual touchpad buttons.

The embodiments above have been directed to a touchpad
that 1s combined with a display. Alternatively, the touchpad 1s
not combined with a display. Consider a touchpad disposed
beneath a keypad of a stationary or portable electronic appli-
ance such as amobile telephone. Bringing an actuating device
such as a hand or finger near the keypad could “wake” the
mobile telephone from a sleep mode. Likewise, the opposite
function could also be performed by putting the stationary or
portable electronic appliance into a “sleep” mode by perform-
ing a proximity gesture. Such a proximity gesture could be the
placing of the entire hand over the device without touching.

The technology of the present invention can also be used to
provide a new 1nterface on a display. The display technology
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1s not relevant to the present invention, so 1t can be of any type,
including but not limited to LCD, plasma, OLED or DLP. The

display can be part of any type of processing or visual media
device. For example, the display can be part of a computer or
it can be part of a television or entertainment center.

The touchpad that 1s used in this embodiment can also be
referred to as atouchstrip which 1s stmply a specialized touch-
pad either because of its shape, 1ts functionality or both. The
shape of the touchstrip 1s generally going to be long and thin
so that 1t can be placed 1n a narrow location, or easily confined
to a narrow area of a larger device. In this embodiment, the
location 1s 1n the bezel of a display. However, the touchstrip
can also be disposed inside devices that are not displays, such
as the housing for a light switch.

The functionality of the touchstrip 1s also usually going to
be limited, but it does not have to be. Typically, a touchstrip
only provides tracking of a pointing object 1n a single dimen-
s10n, such as along 1ts long axis. The touchstrip 1s then useful
for applications such as scrolling or making selections from a
list of 1tems being shown 1n a column. Scrolling can also be
defined as increasing or decreasing the value of some variable
parameter, such as the intensity of light being controlled by a
light switch.

Even though a touchstrip typically provides one-dimen-
sional functionality, the present invention can also be imple-
mented with a touchstrip that 1s also capable of tracking
movement in two dimensions. IT the touchstrip 1s only capable
of tracking movement 1n a single dimension and detecting
touchdown 1n regions or zones, then the touchstrip can be
created using a single-layer touchpad, but 1s not limited to
such. I the touchstrip 1s capable of tracking motion in two
dimensions, then it can be created using general purpose
multi-layer touchpad technology.

FIG. 3 1s another embodiment of the present invention
wherein the touchstrip 40 1s shown as being placed on a
perimeter of the display 42. In contrast to the prior art which
places the touchstrip on a top surface of an outer edge of a
display housing, the perimeter of the display 42 in the present
invention 1s defined as being enclosed within or being on an
inside surface of an outer edge of a display housing. Specifi-
cally, the touchstrip 40 1s disposed underneath a front bezel
44, underneath a side panel 46, underneath a rear panel 48
(not shown but placed similar to the other touchstrips shown
near a perimeter of the display 42), or any combination of the
three locations. The touchstrip 40 1s shown as a dotted line
representing a possible outline of the touchstrip on the inside
surfaces. The length of the touchstrip 40 1s also adjustable. It
the touchpad 1s disposed in more than one location, 1t will
bend around corners to cover the desired inside surfaces of the
housing.

The materials used 1n the construction of a housing unit for
a display such as computer monitor or a television are mate-
rials that typically do not interfere with the normal operation

of a touchpad. Accordingly, 1t 1s important that the housing
should not contain metal or other conductive materials which
can 1interfere with normal touchpad operation. This limitation
also applies to a housing that 1s not part of a display.

Concealing the touchstrip 40 on an inside surface of the
display 42 provides several advantages over the prior art. For
example, the touchstrip 40 1s completely protected from any
damage that might occur to the touchstrip from any object that
bumps 1nto or scrapes against the display 42. Thus, the dura-
bility of the design of the present invention 1s significantly
improved. This design change is not typical for touchpads that
are generally installed as touch sensitive devices and not
proximity sensitive ones.
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Concealing the touchstrip 40 within the display 42 also
climinates the need to redesign the housing for the display.
The prior art teaches that a groove or indentation should be
created 1n the display to accommodate the presence of the
touchstrip. This modification can be costly. In addition, there
1s a need to create holes through the display so that touchstrip
sensor circuitry can make contact with the touchpad sensor
placed on the outside of the display.

In contrast, the present mvention does not require any
modification to the outside of the housing of existing displays
42 because the touchstrip sensors and the touchstrip sensor
circuitry are both inside the display. Thus, the cost of 1nstall-
ing the touchstrip 40 1s significantly reduced.

For the touchstrip 40 of the present invention to operate as
desired, 1t 1s preferable that the touchstrip be capable of both
touch and proximity sensing because 1t 1s disposed under-
neath the front bezel 44, underneath the side panel 46, under-
neath the rear panel 48, or any combination thereot. Touching
the surface of the front bezel 44, the side panel 46 or the rear
panel 48 1s defined as touching the touchstrip 40, while any
detection and tracking of a pointing object without making
contact with any part of the display 42 or 1ts housing 1s defined
as proximity sensing.

The touchstrip 40 provides all of the functionality of the
touchpad or touchscreen shown 1n the first embodiment of the
present invention. Therefore, the touchstrip 40 1s capable of
detection of a pointing object, such as a finger or hand, belore
contact 1s made with the front bezel 44, the side panel 46 or
the rear panel 48.

A typical application of the touchstrip 40 in this embodi-
ment 1s the presentation of a menu, an icon or a plurality of
icons on the display when a pointing object comes within a
threshold activation distance of the touchstrip. For example, a
user brings a finger close to a perimeter of the display 42.
When the finger 1s detected, the display 42 1s caused to show
a menu that may include virtual buttons, show a single 1con,
or show a plurality of 1cons.

Consider the example of the touchstrip disposed 1n various
devices such as a laptop computer, an electronic book or
cBook reader or a digital picture frame. In an eBook, the user
might wave a hand over a top section of an eBook display to
cause pages to turn in one direction, and wave a hand over a
bottom section to cause pages to turn in an opposite direction.
Alternatively, moving a hand 1n a first direction over the top
section might cause pages to turn 1n the first direction, while
moving the hand 1n a second direction that 1s opposite the first
direction but still over the top section might cause pages to
turn 1n a direction that 1s opposite to the first direction.

In the example of the digital picture frame, a long range
sensor might detect the approach or passing of a person and so
be activated. The user might then wave a hand or finger over
the frame to cause the pictures to increment in a desired
direction. Placing the hand over the entire picture or a signifi-
cant portion thereof could also be interpreted as acommand to
enter a sleep mode.

FI1G. 4 shows that 1n a first scenario, the user does not make
contact with the touchstrip 40, but moves a finger within a
detection threshold distance. Upon detection of the finger by
the touchstrip 40, a menu 50 1s caused to appear on the display
42. The user then moves the finger so that different portions of
the menu 350 are highlighted. For example, at position A, the
first 1tem 52 1s highlighted on the menu 50, at position B the
second 1tem 54 1s highlighted on the menu, and finally at
position C the third 1tem 56 1s highlighted on the menu. The
number of 1tems on the menu 50 can be any number and 1s not
limited by the example above. Alternatively, the user could
also touch the housing after the menu 1s activated, sliding a
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finger up and down the menu options to highlight a particular
menu 1tem. Once a selection 1s made, the user could have
selected a function that can be further manipulated by moving
the finger up and down the housing. Examples of functions
include volume control, zooming, scrolling, etc.

Once an 1tem on the menu 1s highlighted, the user needs to
make a selection. To make a selection, the user moves the
finger 58 to make direct contact with the touchstrip 40. Alter-
natively, the user might perform a proximity gesture by mov-
ing the finger 58 closer to the display 42 but without making
contact. The touchstrip 40 of the present invention 1s capable
of detecting this change in position of the finger, which can be
defined as making a selection.

The menu 50 1s shown 1n FIG. 4 as being arranged as a
vertical column of options. The menu 50 can also be a hori-
zontal column of options, with the finger moving back and
forth horizontally to make a selection instead of vertically as
shown 1n FIG. 4.

In an alternative embodiment, the user must make contact
with the touchstrip 40 1n order to make a change regarding
which option on the menu 30 1s highlighted. To make the
change, the finger slides along the touchstrip 40. The high-
lighted menu option 1s then selected by some other action
such as, but not limited to, lifting the finger oif the touchstrip
40, tapping or double-tapping on the touchstrip, or waiting for
a predetermined length of time.

It should be understood that the touchpad can detect
objects as they move, not just at static distances. Thus, the
actuating object can be tracked anywhere 1t moves within a
detection range. An example of implementation 1s provided
by the following example. As shown 1n FIG. 5, consider a
display 42. A finger 60 1s detected as 1t approaches the display
42 and touchpad 62 (not shown) disposed within the display.
After the finger 60 1s detected, an object such as a menu or an
icon 64 1s displayed, or i already present, begins to grow
larger on the display. As the finger approaches the display 42,
the icon 64 grows progressively larger as indicated by outline
66 and 68. The size of the icon 64 1s made to be a function of
the distance of the finger 60 from the display 42. The icon 64
will grow to a maximum size and then grow no larger. Like-
wise, the 1con 64 will decrease 1n size as a function of dis-
tance, out to a maximum distance at which the 1con disap-
pears or no longer grows smaller on the display 42.

The 1con 64 can be replaced with any object that can be
shown on the display 42, such as a menu or a plurality of
icons. The concept to be understood 1s that the size of the
object 64 being displayed 1s a function of distance of the
actuating object 62.

It should be apparent that the proximity sensing of the
touchstrip 40 1s capable of not only detecting the presence of
the actuating object, but also of tracking movement. For
example, the user might perform a proximity gesture by mov-
ing the finger in a back-and-forth waving motion over the
touchstrip 40. The waving motion can be used to change the
menu as 1f the user 1s turning a page. The waving motion of the
finger 1s an example of a gesture made 1n three-dimensional
space above the touchstrip 40.

Another aspect of the present invention 1s that the touchpad
1s not limited to a display housing. Thus, the touchpad can be
disposed 1nside of any device that does not interfere with
operation of the touchpad. For example, the touchpad could
be disposed within an external keyboard of a desktop com-
puter.

It 1s to be understood that the above-described arrange-
ments are only 1llustrative of the application of the principles
of the present invention. Numerous modifications and alter-
native arrangements may be devised by those skilled 1n the art
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without departing from the spirit and scope of the present
invention. The appended claims are intended to cover such
modifications and arrangements.

What 1s claimed 1s:

1. An electronic appliance having a display screen that does
not accept touch or proximity input, and comprised of:

a display screen that does not accept touch or proximity

input;

a display housing for the display screen of an electronic
appliance, the display housing being manufactured
using materials that enable a capacitive touchpad to
operate through the display housing; and

a capacitive touchpad disposed within the display housing,
and within an iside surface of an outer edge of the
display housing that 1s not part of the display screen, and
wherein the touchpad 1s capable of detecting and track-
ing movement of an actuating object that 1s 1) 1 prox-
imity of but not in contact with the display housing,
wherein proximity detection of the actuating object acti-
vates a menu that 1s shown on the display screen and 2)
in contact with the display housing that is not part of the
display screen, wherein contact of the actuating object
on the display housing causes selection of an object 1n
the menu being displayed.

2. The electronic appliance as defined in claim 1 wherein
the touchpad 1s disposed 1n a front bezel, a side panel, a rear
panel, or any combination of the three locations on the display
housing.

3. The electronic appliance as defined 1n claim 1 wherein
the touchpad 1s further comprised of a multi-layer general
purpose design that 1s capable of detecting and tracking the
actuating object 1n two or three dimensions.

4. The electronic appliance as defined in claim 1 wherein
the touchpad 1s further comprised of a single-layer design that
1s only capable of detecting and tracking the actuating object
in a single dimension.

5. A method of detecting and tracking an actuating object
using an electronic appliance, said method comprising the
steps of:

1) providing a display screen that does not accept touch or

proximity input, a display housing of an electronic appli-
ance that 1s manufactured using materials that enable a
capacitive touchpad to operate through the display hous-
ing, and a capacitive touchpad disposed within the dis-
play housing and on an 1nside surface of an outer edge of
the display housing that 1s not part of the display screen,
wherein the touchpad 1s capable of detecting and track-
ing movement of an actuating object that 1s 1) 1 prox-
imity of but not 1n contact with the display housing, and
2) 1n contact with the display housing;

2) moving the actuating object within a threshold distance
of the touchpad to thereby perform a first proximity
gesture, wherein the touchpad detects and tracks move-
ment of the actuating object;

3) activating a first menu of the electronic appliance 1n
response to the first proximity gesture; and

4) detecting the actuating object when 1t 1s 1n contact with
the display housing that 1s not part of the display screen,
and selecting an object on the menu 1n response to con-
tact with the display housing to thereby make a menu
selection.

6. The method as defined 1n claim S5 wherein the method
turther comprises the step of disposing the touchpad 1n a front
bezel, a side panel, a rear panel, or any combination of the
three locations on the display housing.

7. The method as defined in claim 5 wherein the method
turther comprises the steps of:
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1) providing a multi-layer general purpose touchpad

design; and

2) detecting and tracking the actuating object 1n two or

three dimensions.

8. The method as defined 1n claim 5 wherein the method
turther comprises the steps of:

1) providing a single-layer touchpad design;

2) detecting and tracking the actuating object in a single

dimension.

9. The method as defined 1n claim 5 wherein the method
turther comprises the step of detecting and tracking a prox-
imity gesture performed by the actuating object.

10. The method as defined 1n claim 5 wherein the method
turther comprises the steps of:

1) performing a second gesture that 1s either a proximity

gesture or a touch gesture; and

2) activating at least a second function or second interface

of the electronic appliance in response to the second
gesture, wherein the second function or second interface
1s mutually exclusive of the first function or first inter-
face.

11. The method as defined 1n claim S wherein the method
turther comprises the steps of:

1) displaying an object on the display in response to the first

proximity gesture;

2) moving the actuating object closer to the display; and

3) increasing a size of the object on the display screen as a

function of the distance of the actuating object from the
display screen, up to a maximum display size.
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